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Research on Real-Time Monitoring Methods for Railroad
Wheel Tread Defects: A Review

Xiao Qian, Jiang Xiongfeng, Liu Haitao, Xie Fengyun,Zhou Shengtong

(Key Laboratory of vehicles and Equipment of the Ministry of Education, East China Jiaotong University, Nanchang 330013, China)

Abstract: A brief introduction to the current status of research, characteristics and applications of real —time
monitoring methods for train wheel tread damage is presented. The train wheel tread defects detection method
has two kinds of in—workshop inspection and in—service inspection. Among them, the in—service inspection of
good real—time, can provide the technical basis for the realization of real-time monitoring of wheel tread defect.
According to the different sensor installation locations ,the in—service inspection can be divided into two types of
on—board measurement and wayside measurement. The methods of wayside measurement, such as wheel —rail
force detection, image detection and acoustic emission detection, as well as axle box vibration and acceleration
detection and fiber optic sensing detection are introduced, summarized, and analyzed in terms of their principles,
research status and application problems. The results show that the existing monitoring methods still need further
improvement, and in future research it is necessary to consider the integration of real-time wheel defect monitor-
ing methods with intelligent diagnosis, big data and Internet of Things technologies, with the function of fault
warning and equipment remaining life prediction, to realize the application of intelligent operation and mainte-

nance technology in high—speed railroad construction.
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Tab.1 Railroad wheel tread defect dynamic detection methods

Method Test item Technique Features Literature sources
Wheel polygonization, Axle box acceleration High precision, location and [15.70-76]
On-board wheel tread flat technique quantitative identification ’
measurement Fibre optic sensin Comprehensive function,
Wheel tread defects P & ) P ) . [77-78]
technology high technique difficulty
Wheel/rail contact Wheel/rail contact force Well system stability, [35_39]
force technique simple function
Wheel hollow wear, Laser and machine Reliability,accurate ault (40-48]
wheel tread flat vision technique location
Wheel tread flat, System simplicity , limited
i Acoustic emission ’ 54-56
Wayside wheel/Rail crack accuracy l J
measurement ) polygonization, o . Stable performance
Vibration technique ) [57-60]
wheel tread flat vulnerable to interference
Wheel tread defects Ultrasonic technique  high precision,expensive [61-64]
Wheel hollow wear, Fibre optic sensing Stable and high precision, [66-69]

wheel tread defects

technology

high technical difficulty
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